by age hardening at higher temperatures (550°C-600°C) than those conventionally used (-450°C) for maraging steels. The purpose of this note is to describe the mechanisms believed to be responsible for the improved fracture toughness in specimens aged at the higher temperature.
In this alloy, austenite can form at all the aging temperatures investigated (450°C-600°C); whether or not it does form is strongly dependent on the time at temperature, as shown in Fig. 1 , which shows the volume percent of austenite formed as a fUnction of time of aging at 450, 500, 550 and 600°C. The data in Fig. 1 As a consequence of the above, if austenite forms at a grain or lath boundary simultaneously with the precipitate, or before, the precipitation on the boundary appears to be largely inhibited by the presence of the austenite. The fracture toughness would improve in such a case because of the reduced amount of boundary precipitate and/or because of benefic~al changes in the morphology of the boundary precipitate. In this model, the degree of interaction between the austenite and the boundary precipitate would be controlled by the relative rates of formation of the austenite and the precipitate~ Attempts to substantiate with direct evidence the validity of this hypothesis have proven to be difficult. Hot stage electron microscopy was unproductive due to the formation of a surface rather than a bulk precipitate--so that the structures obtained were very different from those observed on specimens aged in bulk and then examined. Table I . It should be noted that the improvement in fracture toughness occurs at a constant yield strength level (-200 ksi or -1,379 MPa).
It will be noted from Table I that the toughness of specimens aged at 600°C is considerably better than for specimens aged at 550°C, even though in both cases austenite and precipitate formation ( Fig. 1) are occurring approximately simultaneously. This suggests that there is a critical balance between the rate of formation of austenite and of precipitate at the grain or lath boundaries, and that at 500°C a deleterious amount of boundary precipitation has taken place prior to the onset of austenite formation. Evidence in support of this view is illustrated iri Fig. 3 , which shows SEM fractographs of the fatigue cracked regions of fracture toughness specimens aged at 550°C and 6·OO°C.
The 550°C specimen shows considerably more grain boundary cracking than does the 600°C specimen, as demonstrated by the lesser amount of smooth, faceted areas in the 600°C micrograph. This indicates that there was more boundary precipitation in the 550°C specimen, and is consistent with the lower fracture toughness. In this regard it should be noted that the fracture toughness of 550°C aged specimens is greater, as shown by the CVN (Table I ), than that of the 450°C aged specimens; so there is some beneficial interaction occurring during aging at 550°C, as Fig. 1 would suggest there might be.
In conclusion, a correlation is observed between aging temperature and fracture toughness, with the higher aging temperatures giving improved fracture toughness. It is shown that the higher aging 
